We study tensorial perturbations (gravitational waves) in a universe with particle production (OSC).
Introduction
We consider the OSC framework an promising background, from the observational point of view, to study cosmological perturbations.
The redshift fluctuations ( ) induced by the gravitational waves in OSC background for an accelerated and non-accelerated universe are calculated.
Open system cosmology
In this section I attempt to give a summary of OSC basic equations. The universe will be considered homogeneous and isotropic, described by the FRW line element The Einstein field equations for the space-time described above is given by
Following Lima et al. [3] , a physically reasonable expression for the particle creation rate is © ¿Ò¬À. The expansion of the universe is governed by the scale
where
Acceleration of the universe
Taking into account (6), we can write the deacceleration parameter in terms of the particle source function, namely
where Ñ is the rest mass of the produced particles, and we consider a null value for the curvature. Considering © ¿Ò¬À, we obtain an accelerated universe, expanding with the scale factor (7), if ¬ ½ ¿ [2] .
Tensorial modes
The equation for evolution of the tensorial modes in a synchronous gauge is given by [5] 
where the spatial dependence of the perturbed quantities are given in terms of spherical harmonics
Substituting the scale factor (7) in equation (11), we find
and
and a mode dependent of the creation parameter
Induced redshift
We calculate the induction, by a cosmological background of gravitational waves, of redshift perturbations in light transversing it in a universe with particle production, namely 
The induced redshift is a first order effect in the amplitude perturbations, altering our perception of the universe, not the physical constituents themselves. Note that these perturbations in the redshift are dependents of the creation parameter ¬, consequently these modes are affected by the acceleration of the universe.
Conclusions
The cosmological particle creation furnishes an alternative model to explain the increasing of the expansion velocity of the universe and furnishes an suitable estimative for the age of the universe. Taking into account the scale factor (7) the Hubble function is given by À ¾ ¿´½ ¬µ´½ · µØ
We obtain the tensorial modes, for large wavelength perturbations and modes dependent on the scale of the perturbations, considering the OSC as a background. The behavior of these modes are sensitive to the creation parameter and consequently to the dynamics of the universe. Taking into account ¬ ¼ we obtain the usual solution for the ordinary fluid without particle production.
The induced redshift ( ) due to the cosmological gravitational waves are determined for large wavelength perturbations. The induced effects are small, but potentially observable. The induced redshift can be , in principle, used to clarify the dynamics of the expansion of the universe, include for redshift Þ ½. obtain the inverse behaviour for the induced redshift. So, the induced redshift for more distant objects is greater than the close objects, this seems plausible.
The growing mode for the induced redshift (eq.(21)) can contributes for give us an impression that the observed object has a redshifit greater than the expected in a universe without the background of tensorial perturbations, even than we lived in a deaccelerated universe (¬ ½ ¿ ).
